Development of selectivity of alpha1-antitrypsin variant by mutagenesis in its reactive site loop against proprotein convertase. A crucial role of the P4 arginine in PACE4 inhibition.
PACE4, furin and PC6 are Ca2+-dependent serine endoproteases that belong to the subtilisin-like proprotein convertase (SPC) family. Recent reports have supported the involvement of these enzymes in processing of growth/differentiation factors, viral replication, activation of bacterial toxins and tumorigenesis, indicating that these enzymes are a fascinating target for therapeutic agents. In this work, we evaluated the sensitivity and selectivity of three rat alpha1-antitrypsin variants which contained RVPR352, AVRR352 and RVRR352, respectively, within their reactive site loop using both inhibition of enzyme activity toward a fluorogenic substrate in vitro and formation of a SDS-stable protease/inhibitor complex ex vivo. The RVPR variant showed relatively broad selectivity, whereas the AVRR and RVRR variants were more selective than the RVPR variant. The AVRR variant inhibited furin and PC6 but not PACE4. This selectivity was further confirmed by complex formation and inhibition of pro-complement C3 processing. On the other hand, although the RVRR variant inhibited both PACE4 and furin effectively, it needed a 600-fold higher concentration than the RVPR variant to inhibit PC6 in vitro. These inhibitors will be useful tools in helping us to understand the roles of PACE4, furin and PC6.